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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the pellicle optical element by which the film material 

which has light transmission nature is held by the frame. 

[0002] 

[Description of the Prior Art] There are a thing made from glass which performed predetermined coating 
to the front face, and a thing made from a resin film which performed predetermined coating to the front 
face in a beam splitter or a dichroic mirror. It is the optical element which a beam splitter halves an 
incident ray bundle and penetrates a part, it is the optical element which already reflects a part, and a 
dichroic mirror reflects some wavelength range of the light which carries out incidence, and penetrates 
the remainder. That is, both a beam splitter and a dichroic mirror are optical elements with the function 
of transparency and reflection. 

[0003] From a viewpoint of a reflex function, highly precise smoothness is required of the front face of 
these optical elements. From from [ when forming a highly precise flat surface ], the product made from 
glass is advantageous. On the other hand, since the optical element (henceforth a pellicle optical 
element) using a pellicle has very thin thickness, change of the optical path length by the refractive 
index of the quality of the material can be disregarded. However, it is [ like / made from a resin film ] 
difficult to manufacture thin glass. Therefore, in the optical system using many beam splitters etc., in 
order to simplify the whole optical design, the pellicle optical element made from a resin film is used. 
[0004] Drawing 4 is the sectional view of the conventional pellicle optical element. The resin film 3 is 
fixed to the metal frame 1 using adhesives 2. What is carrying out black alumite finish with the 
aluminum system metal as the quality of the material of a frame 1 is common. Along with the periphery 
side of that opening, contact surface la which contacts the resin film 3 and secures the surface 
smoothness of the resin film 3, and adhesion side lb which constitutes an obtuse angle to contact surface 
la along with the periphery side of this contact surface la are formed in the frame 1 . The ingredient of 
the resin film 3 is a nitrocellulose. 

[0005] The resin film 3 is an approach as shown in drawing 5 , and is pasted up on a frame 1. First, after 
sticking resin film 3a and tacking carrying out to an electrode holder 5 with adhesives 4, the frame 1 
which set adhesives 2 to adhesion side lb with ** is put on film 3a, and it pressurizes with a spindle 6. 
And after it heats and adhesives 2 become hard, a film 3 is cut according to the appearance of a frame 1. 
[0006] 

[Problem(s) to be Solved by the Invention] However, with the conventional technique, if adhesives 2 are 
fully applied to the whole adhesion side lb of a frame 1, the surface smoothness of a surroundings lump 
and the resin film 3 will worsen [ the adhesives 2 pushed by resin film 3a ] at contact surface la of a 
frame 1. Moreover, even if it applies adhesives 2 to adhesion side lb of a frame 1 fewer conversely, 
since the tension concerning the resin film 3 does not become homogeneity, the surface smoothness of 
the resin film 3 is not securable [ adhesives 2 do not spread round the whole periphery edge of resin film 
3a, and ]. That is, with the conventional technique, there is a trouble that management of the coverage of 
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adhesives is very difficult and the surface smoothness of a resin film may be unable to be secured. 
[0007] While its attention was paid to this invention, it was made about such a conventional trouble and 
secures the high surface smoothness of film material, it aims at offering the pellicle optical element 
which is easy to manage the coverage of adhesives. 
[0008] 

[Means for Solving the Problem] In the film material in which the pellicle component for attaining said 
purpose has light transmission nature, and the pellicle optical element in which opening was formed and 
which this film material equips with pasting ********** ^th adhesives with the contact surface where 
film material contacts this film material, and secures the surface smoothness of this film material with 
adhesives to pasting ****** along with the periphery side of the opening The adhesion side which has a 
level difference to this contact surface along with the periphery side of this contact surface, and counters 
this film member is formed, and said adhesives are characterized by being given between said adhesion 
side of said frame, and the part of said film material which has countered this adhesion side. 
[0009] Here, the crevice may be formed in said opening side of said adhesion side. 
[0010] Moreover, as for ******** which is making this adhesion side produce a level difference from 
said contact surface to elongation and this contact surface to said adhesion side, it is desirable that the 
include angle to this contact surface is 90 degrees or less. 
[0011] 

[Embodiment of the Invention] Hereafter, the pellicle optical element as an operation gestalt concerning 
this invention is explained. 

[0012] First, the pellicle optical element as 1 operation gestalt concerning this invention is explained 
using drawing 1 and drawing 2 . As shown in drawing 1 , the pellicle optical element of this operation 
gestalt has the thin resin film 3 and the frame 10 supporting this, and is constituted. 
[0013] In this operation gestalt, the biaxially oriented film made from polyethylene terephthalate is used 
as resin film 3 a (resin film before applying illustration and tension to drawing 2 ). The thickness of this 
resin film 3a is 25 micrometers. Moreover, the melting temperature in which this polyethylene 
terephthalate resin film 3a is about 80 degrees C, and a glass transition point dissolves it completely is 
about 260 degrees C. 

[0014] As for a frame 10, an appearance constitutes the shape of a rectangle, and the rectangledike 
c opening H is formed as well as the inside. Along with the periphery side of opening 1 1, the contact 
surface 12 which contacts the resin film 3 and secures the surface smoothness of the resin film 3, and the 
adhesion side 13 which has a level difference to the contact surface 12 along with the periphery side of 
this contact surface 12, and counters the resin film 3 are formed in the frame 10. It ************ s the 
contact surface 12 in order to secure high display flatness. 

[0015] In this operation gestalt, the vertical dimension of that appearance is [ the form width of 95mm 
and the appearance of those ] 65mm, and the vertical dimension of opening 1 1 is [ the form width of 
85mm and opening 1 1 of the dimension of each part of a frame 10 ] 55mm. Therefore, the spacing W 
from the rim of opening 1 1 to the rim of a frame 10, i.e., the width of face of a frame 10, is 5mm. 
Moreover, thickness T of a frame 10 is 10mm. The width of face Wl of the contact surface 12 currently 
formed the surroundings outside opening 1 1 is 0.5mm, and the width of face W2 of the adhesion side 13 
currently formed in the pan at the circumference of outside is the 4.5 remainingmm of ****. When the 
level difference H between the contact surface 12 and the adhesion side 13 is put in another way, ( height : ^ 
C H of ******** 14 which is making the adhesion side 13 produce a level difference from the contact 
surface 12 to elongation and the contact surface 12 to the adhesion side 13 is 0.5mm. It melts contact 
surface 12 and each of include angles with a field 14 and include angles of ******** 14 a nd the 
adhesion side 13 is 90 degrees. 

[0016] Generally, although it is aluminum system metal and what carried out black alumite processing is 
used for that front face, the stainless steel system metal is used for the frame 10 with this operation 
gestalt. Here, although surface treatment has not been performed to a stainless steel system metal, as 
long as it is optically required, what performed black coat processing of blackening, black chromium, 
etc. may be used. In this operation gestalt, the stainless steel system metal was used by giving high 
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rigidity to a frame 10 as an ingredient of a frame 10 because it prevented that the flatness of a pellicle 
worsens. 

[0017] Next, how to make a pellicle optical element is explained using drawing 2 . First, the frame 10> 
and the almost larger metal attachment electrode holder 5 at an analog than the frame 10 of a pellicle 
optical element are prepared. Specifically, this electrode holder 5 is 4 times (twice as many length as 
this, twice as many width as this) the magnitude of this in surface ratio to a frame 1. 
[0018] And it carries out [ tacking ] ofthe resin film 3a mentioned above to this electrode holder 5 with 
adhesives 4. Next, the epoxy system adhesives 2 are applied to the adhesion side 12 of a frame 10, this 
frame 10 is placed on resin film 3a by which it is tacking carried out to the electrode holder 5, and a 
spindle 6 is carried from on a frame 10. That is, resin film 3 a is equally pulled in the direction of a 
periphery from the core by carrying a spindle 6 on a frame 10. That from which the planar pressure of 
resin film 3a becomes 40 g/cm2 is used for this spindle 6. Then, an electrode holder 5, resin film 3a, a 
frame 10, and a spindle 6 are put into a heating furnace, holding in this condition, it is more than glass 
transition ** of resin film 3 a, and these are heated about 60 minutes at the temperature of 80 degrees C - 
120 degrees C of under melting temperature. The fesin film 3 in the condition of the epoxy system 
adhesives 2 having hardened and having been extended in this process while resin film 3 a was extended 
pastes a frame 10. Then, an electrode holder 5, the resin film 3, and frame 10 grade are taken out from a 
heating furnace, and the resin film 3 is cut according to the appearance of a frame 10. 
[0019] Since the pellicle optical element in this operation gestalt is a dichroic mirror, after it ends the 
above process, it makes the predetermined matter 2, for example, MgF, and aluminum203 grade vapor- 
deposit on the resin film 3, and completes an optical element so that the light of the target wavelength 
field may be reflected and the light of the remaining wavelength fields may penetrate. 
[0020] As mentioned above, since the pellicle optical element in this operation gestalt has a level 
difference between the contact surface 12 of a frame 10, and the adhesion side 13, even if it applies 
more adhesives 2 to the adhesion side 13, it can prevent these adhesives 2 turning to the contact surface 
12. Moreover, since more binders 2 to the adhesion side 13 can be applied, adhesives 2 can spread round 
the whole periphery edge of resin film 3a certainly, and tension concerning the resin film 3 can be made 
into homogeneity. Therefore, even if it does not manage the coverage of adhesives 2 severely, the high 
surface smoothness about the resin film 3 is securable. 

[0021] By the way, about the surroundings lump prevention to the contact surface 12 of adhesives 2, not 
only a level difference but that the include angle of ******** 14 an( j ^ e con t ac t surface 12 is 90 
degrees has contributed between the contact surface 12 and the adhesion side 13. Although the include 
angle of ******** 14 an d the resin film 3 to accomplish becomes [ the include angle of ******** 14 
and the contact surface 12 ] small in the case of about 150 degrees and adhesives 2 tend to flow to a 
contact surface 12 side, this is because the include angle of ******** 14 an d the resin film 3 to 
accomplish is large and adhesives 2 stop being able to flow to a contact surface 12 side easily like this 
operation gestalt, when the include angle of ******** 14 an( j the contact surface 12 is 90 degrees. 
Therefore, it is desirable to make the include angle of ******** 14 an d the contact surface 12 into 90 
degrees or less from this viewpoint. 

[0022] In addition, if this is enlarged, since the level difference between the contact surface 12 and the 
adhesion side 13 needs to make [ more ] the amount of adhesives 2, it is desirable that it is 1mm or less. 
However, when a level difference is too small conversely, it cannot be overemphasized that the 
effectiveness as a level difference is lost. 

[0023] Next, the pellicle optical element as other operation gestalten concerning this invention is 
explained using drawing 3 . The pellicle optical element of this operation gestalt is the same as the 
pellicle optical element of a previous operation gestalt fundamentally, and only the points which formed 
the crevice 15 in the contact surface 12 side of adhesion side 13a differ, this crevice 15 - the periphery 
of contact surface 12a - in other words, it is formed in the whole inner circumference of adhesion side 
13a. The depth from adhesion side 13a is 0.5mm, and the width of face of the magnitude of this crevice 
15 is 1mm. However, the magnitude of this crevice 15 is determined in the magnitude of adhesion side 
13a which becomes settled with the demand bond strength of frame 10a and the resin film 3, and if 
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adhesion side 13a becomes large, it will also enlarge magnitude of a crevice 15. Therefore, depending 
on the case, there are the depth of a crevice 15 being also deeper than 0.5mm and the width of face of a 
crevice 15 being also wider than 1mm, since it is shallow, and a narrow thing. 
[0024] Thus, since this crevice 15 serves as adhesives **** by forming a crevice 15 in the inner 
circumference side of adhesion side 13a, even if it uses more adhesives 2, the surface smoothness of the 
resin film 3 is securable from a previous operation gestalt. 

[0025] In addition, although each of appearances of the frame in each above operation gestalt and 
openings of a frame is rectangles-like, this invention may not be limited to this and these configurations 
may be a circle and an ellipse. Moreover, with each above operation gestalt, as a resin film, although 
polyethylene terephthalate was used, this invention is not limited to this and may use Pori Sail John, a 
polyether ape phon, a polycarbonate, polystyrene, a nitrocellulose, etc. However, since high 
transparency is required optically, a pellicle optical element has this viewpoint to the most desirable 
polyethylene terephthalate. Moreover, since tension is applied to the film, heating a film in order to 
obtain the high display flatness of a film, the above tensile strength is also required to some extent. 
Therefore, polyethylene terephthalate with the largest tensile strength is the most desirable among the 
above resin also from this viewpoint, furthermore, this invention — setting - the resin film as film 
material - glass material may be used for replacing. 
[0026] 

[Effect of the Invention] According to this invention, since a level difference is between the contact 
surface of a frame, and an adhesion side, even if it applies more adhesives to an adhesion side, it can 
prevent these adhesives turning to the contact surface. Moreover, since more binders to an adhesion side 
can be applied, adhesives can spread round the whole periphery edge of film material certainly, and 
tension concerning film material can be made into homogeneity. Therefore, even if it does not manage 
the coverage of adhesives severely, the high surface smoothness about film material is securable. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] In the pellicle optical element characterized by providing the following in said frame The 
contact surface which contacts said film material and secures the surface smoothness of this film 
material along with the periphery side of said opening, It is the pellicle optical element which the 
adhesion side which has a level difference to this contact surface along with the periphery side of this 
contact surface, and counters this film member is formed, and is characterized by giving said adhesives 
between said adhesion side of said frame, and the part of said film material which has countered this 
adhesion side. Film material which has light transmission nature opening forms having ~ this film 
material — adhesives -- pasting ********** 

[Claim 2] The pellicle optical element characterized by forming the crevice in said opening side of said 
adhesion side in a pellicle optical element according to claim 1 . 

[Claim 3] ******** which is making this adhesion side produce a level difference from said contact 
surface to elongation and this contact surface in a pellicle optical element according to claim 1 or 2 to 
said adhesion side is a pellicle optical element characterized by the include angle to this contact surface 
being 90 degrees or less. 

[Translation done.] 
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